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SURYEYS IN INDIA AND IN EGYPT. 
THE Indian Survey Report for the year 1931-1905 commences with an interesting 
summary of the recommendations of the late Special Survey Committee (a subject 
to which reference has already been made in the Journal), and inter alia repeats in 
more official form the substance of Colonel Longe's letter in the recent February 
issue. The recommendation in favour of a uniform one-inch topographical map of 
the whole of India, which is essentially military in its inception, is apparently 
framed on a curiously low estimate of the value of the topographical mapping on 
various scales already published, which leaves little of the Indian peninsular area 
untouched; and on a high estimate (almost equally remarkable) of the value for 
military purposes of uniformly accurate one -inch mapping over vast areas where no 
military movement ever has, or ever will, take place. The " whole of India" is a 
very large area to deal with, and we agree with the statement of the Surveyor-General 
that, with more than half a million of square miles of original survey, and nearly 
half a million of resurvey, to be made within twenty-five years, the present staff of 
the department is quite inadequate. The decrees of the Indian Government, however 
(especially as regards the Survey department), are not as the laws of the Medes and 
Persians, for they change with alenost periodic certainty; and when the resurvey of, 
say, the deserts of Rajputana or the jungles of the Godavari basin are once again to 
be subjected to the process of accurate and systematic plane-tabling on the one-inch 
scale, based on close triangulation, there will doubtless be a reconsideration of the 
recommendations of the committee. 
This is presumably the last Indian Survey report which will include the 
operations of the Cadastral and Forest branches, which absorb about half the 
working strength of the department. In future the survey is to deal almost entirely 
with topographical and scientific issues, and it is a matter of congratulation that the 
scientific branch has been left practically uncrippled by reform to carry' out those 
important investigations which have been conducted lately with so much success 
under Colonel Burrard. There is, indeed, only one trigonometrical party in the field 
working on geodetic lines, and to that one is entrusted the unenviable task of carrying 
triangulation westward through Baluchistan; but the tidal and levelling, the magnetic, 
the pendulum, and the astronomical parties have all of them many important 
observations yet to make before they can bring their operations to a close without 
losing the necessary continuity in the general scheme of action. 
The topographical and geographical outturn for the year under review amounts 
to a very considerable figure. In Tibet, Seistan; and Somaliland nearly 100,000 
square miles of geographical survey were covered, besides 4000 on the Burmo-Chinese 
frontier; and the total outturn of accurate detail work was no less than 132,738 
square miles. This includes mapping in the Shan States, Burma, Bengal, United 
Provinces, Punjab, Sind, Baluchistan and the North-West Frontier Province, show- 
ing how widely the topographical parties of the Indian Survey are scattered over 
India. 
The story of the reproduction and publication offices in Calcutta is but a 
continuation of an historical series which recounts the impossibility of dealing with 
the mass of work thrown on it, departmental and extra-departmental, without an 
adequate staff to meet it. 95,387 sheets were issued during the year, whilst 
eleven general maps of India, on scales ranging from 32 to 256 miles per inch, were 
in hand, as well as seventeen sheets of the map of India and adjacent countries on the 
1:1,000,030 scale, fourteen of which were published. Sympathetic reference is 
made to the loss occasioned to the department by the retirement of Colonels Wahab 
and Hobday. 
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SURVEYS IN INDIA AND IN EGYPT. 
The " Narratives " * from which extracts have been taken for publication in the 
Report before us are those of officers of the Indian Survey Department who are 
employed on work of scientific investigation. There is little of topographical, and 
nothing of geographical, interest in them if we except certain results derived from 
Captain Wood's mission to Nepal. They afford, however, most convincing proof of 
the strenuous nature of the work of the scientific branch of the department, and 
should serve amply to justify the maintenance of a well-matured system of scientific 
investigation in the eyes of those critics who are disposed to assert that India 
cannot afford to be scientific. 
No less than 128 pages out of the 187 which comprise the'Report are devoted to 
the reproduction of tables giving the results of magnetic observations, which are 
further illustrated by a map showing the stations of observation of the magnetic 
survey. Since the year 1901 these have been carried practically over the whole 
peninsulir area, with the exception of the Central Provinces. A description of some 
of the stations and of the instruments used completes the narrative, but no general 
deductions are made, nor is any indication afforded as to the practical result of 
these undoubtedly valuable observations. 
Major Conyngham's report on the pendulum observations for determining the 
force of gravity is directly interesting. The latest instrumental equipment for this 
class of observation includes " half-second " pendulums, which are only quarter the 
length of those previously used in the department. A new method (an Austrian 
invention) has also been introduced for registration of the coincidence of beat 
between the free pendulum and the clock pendulum, the pendulums being no longer 
swung in vacuo. A considerable increase in accuracy of observation has thus been 
assured, further refinements being introduced in the corrections applied for the 
minute vibrations (or " wagging ") of the stand on which the instrument is fixed, 
due to the swing of the pendulum. Some of the results are curious. For instance, 
it was found at Calcutta that the perpetual tremor or vibration, set up by traffic, 
due to the nature of those alluvial deposits on which the city may be said to be 
floating, absolutely negatived the value of the observations; whilst, on the other 
hand, observations taken at Colaba, in Bombay, were not affected appreciably 
by the firing of the big guns of the fort in their vicinity. 
The value of g (force of gravity) being used to determine the figure of the 
spheroid and the density of the Earth's crust, it was found at Colaba that the 
excess of attraction indicated by the observations equalled that which would be 
accounted for by a disc of earth-matter below the instrument 2530 feet thick, with 
an excess of density equal to 2'8 above the average of surface density. At Debra 
Dun, on the other hand, the defect in g indicated a deficiency in density of 
2'8 extending to 2930 feet in depth. Assuming that the surface density is 2'8, 
this means that we must imagine a cavity 2930 feet deep under Dehra Dun. In 
other words, " the matter underlying Dehra Dun is so deficient in density-we do 
not know to what depth this deficiency may extend-that it would have to be 
pressed downwards until the surface of the land was 2930 feet below its present 
position before it would attain the average density of the crust of the Earth. Like- 
wise at Colaba an expansion of the underlying strata until a hill 2500 feet high 
had been formed would be requisite to reduce the excessively dense rock that 
is found here to the average density of 2'8." 
Certain levelling operations referred to in another part of the Report have been 
undertaken in the interests of these pendulum observations to determine the 
difference of level between Dehra Dun and Mussuri. 
* Extracts from Narrative Reports of Officers of the Survey of India for the season 
1903-4. 
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SURVEYS IN INDIA AND IN EGYPT. 
Valuable results still continue to be obtained from the tidal observations, which 
extend over forty-two ports from Aden to Port Blair. Tide-tables for forty ports 
are now published in England, based on the observations of the Indian Survey. 
Several instructive tables will be found in the Rcport, especially those showing the 
errors in the predicted times and heights of high and low water at the various 
stations. These tables apparently indicate a superiority in the automatic system 
of recording. 
Amongst the most interesting records of the season are the results obtained by 
a careful recomputation of Captain Wood's observations for determining the position 
of Everest and the other high peaks in Nepal. The more rigorous methods em- 
ployed give a very slight difference (never amounting to half a second of arc) 
between the new and old determinations of the co-ordinate values of the stations of 
observation, which differences are reflected in a greater degree in the values of the 
peaks observed; but the corrections in altitude of the peaks observed, due to the 
employment of a revised coefficient for refraction, are more marked. The height 
of Mount Everest, for instance, is reduced by about 300 feet (28,700 instead of 
29,000 feet), and a general reduction in altitude of most of the peaks is apparent. 
This, however, must not be accepted as the final determination. There are other 
factors in the computation of altitudes observed under extraordinary conditions still 
to be determined with more rigorous exactness, and it is quite possible that the 
ultimate altitude of the highest mountain in the world may be fixed at a higher 
figure than 29,000 feet rather than a lower one. 
A short statement of the progress of topographical surveys in Sind (with no 
narrative of interest) and of riverain surveys in the Punjab, with a few notes on 
town and municipal surveys generally, completes the Report. 
Turning to the Egyptian record for the same year, we find an equally 
busy department with an even wider field of investigation. The Egyptian Survey 
department is the "universal provider" of scientific advice to Egypt. Not only 
does it concern itself primarily with base line measurements and the extension of 
geodetic triangulation of the highest class, but it includes the analysis of milk from 
"the Zoo," though what animal furnished the milk is not stated. It is, in short, 
just what such a department should be under strict financial management. Nothing 
is wasted in the administrative staff of geological, meteorological, seismologic, or 
other scientific offices. All are combined under the practical direction of that most 
capable officer, Captain Lyons, F.R.s. 
The most interesting feature of the report from the geographical point of view is 
the extension of triangulation up the Nile valley to Wady Halfa. This means that 
a direct series has been measured through 1050 kilometres of meridian from Egypt 
as far south as the parallel of 22? N. lat. This triangulation is not geodetic, and 
consequently, as a series of the second order, cannot take its place directly as part of 
the great arc series which will eventually extend from Natal to Cairo. But it will 
assist greatly in facilitating the operations of final measurements of that arc, and it is 
a most important contribution towards it. The reassessment of the land has created 
a great demand for triangulation in the delta, which, being a highly developed area, 
requires the greatest possible accuracy in measurement for cadastral purposes. Very 
much has been 'done already towards the attainment of this desideratum. Pre- 
liminary work for the commencement of the strictly geodetic triangulation of Egypt 
has been entered upon, and the hope is expressed that this will eventually be 
connected with the same class of work in South Africa, and be extended from the 
North Cape to Greece. " When completed and connected, the combined work will 
be extended from lat. 31? S. to lat. 70? N., and should greatly add to our information 
with regard to the form and dimensions of the Earth, a most important and interesting 
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problem." This is undoubtedly true, but it would perhaps assist more towards the 
financing of the project if the practical importance of at least one central geodetic 
chain were insisted on for the purpose of securing as a basis and backbone to all 
subsequent map-making in Eastern Africa. The determination of the Earth's 
figure is not the only, nor the most important, aim of this costly and lengthy class of 
triangulation. The enormous practical value of such a gigantic arc measurement is 
often apparently overlooked by its scientific advocates. 
In this connection there is much interesting information on the subject of base 
measurements, and the care and labour which has been bestowed on securing the 
best possible instruments. The Jaderin method of measurement has not proved 
uniformly successful owing to the want of standardization, and the uncertain 
tension of the wires, but with the introduction of proper standards for comparison 
the extra rapidity which can be introduced into the process of base measurement by 
the use of this apparatus fully ensures its constant application in future. Ten bases 
were measured, either with the Jaderin or with a 100-metre steel tape, in the Nile 
series. An 8-inch micrometer theodolite was employed in this series, and the 
probable error in the observed angles is reckoned at 1'44 seconds. 
Topography, lately, has been chiefly confined to compilation from large-scale 
mapping of the delta area. 
In the meteorological and magnetic branches an immense amount of useful work 
has been done, as also in the geological section; and the river-gauging has resulted 
in valuable data regarding the Nile water-supply. It has been found, for instance, 
that the volume of water at Khartum (when the Atbara is not contributing) is 
greater than it is at Aswan (Assouan). How much of the diminished volume at 
Aswan is to be attributed to " seepage" (as suggested) is possibly open to question. 
On the whole the report is one of which Captain Lyons may well be proud, for it 
is a great rtcord of a most useful department thoroughly well organized and 
administered. 
T. H. H. 
REVIEWS. 
EUROPE. 
UNCONVESTIONAL TRAVEL. 
'A Cruise across Europe.' By Donald Maxwell. London: John Lane. 1907. 
Size 9 x 5i, pp. 254. Price 10s. 6d. net. 
THIS delightful book is the'record of a fresh-water voyage across Europe from 
Holland to the Black sea, in a small barge. The route taken was by way of the 
Rhine, Main, Ludwig canal, and Danube. Undoubtedly the most interesting part 
of the jounley was the passage of the Frankischer Jura mountains by Charles the 
Great's Ludwig canal, with its hundred locks, the tolls for which worked out at the 
enormous sum of six marks for the lot. In this part of their trip the voyagers were 
literally sailing among the mountain-tops, and the experience was as interesting as 
it was unusual. The travellers met with numerous adventures, being at one time 
arrested as spies, and at another mistaken, by the unsophisticated peasants, for 
pilgrims to the Holy Land; but in spite of everything they safely reached their 
destination. The book is well written, and the author's really beautiful'illustrations 
greatly add to its interest and attractiveness. 
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